The age-dependent vasodilatation and endothelial calcium influx induced by elastin peptides are modulated by extracellular glucose level.
Elastin peptides have been shown to produce many biological effects on various cell types, including an endothelium- and NO-dependent vasodilatation mediated by extracellular calcium influx and intracellular calcium elevation. Under normal concentration of extracellular glucose, the vasodilatory effect is observed in adult rats and is lost with age. Here, we have studied the consequences of extracellular glucose level changes on these effects triggered by elastin peptides (10(-4)-10(-3) mg ml(-1)), on 6- and 30-month-old rats, using the tension myography and the patch-clamp techniques. Our results show that low (0 mM) or high (33 mM) extracellular glucose concentrations abolish the extracellular calcium influx induced, under normal glucose level (11 mM), by the elastin peptides in cultured human endothelial cells. Also, low or high glucose abolish the vasodilatory action of elastin peptides observed on aorta rings from adult rats under normal glucose concentration. On the contrary, a dilation of aged rat aorta is observed in the presence of elastin peptides and high glucose, whereas such dilation is not observed when the elastin peptides are added in the presence of normal glucose concentration. In aging, a restoration by high glucose of the NO-dependent vasodilatation induced by elastin peptides could enhance the production of damaging peroxynitrite, potentially altering the structure and function of the blood vessels. These results could be of importance in the evaluation and treatment of aged patients with pathophysiological dysregulations of the circulating glucose level, such as in diabetes, age-related glucose intolerance, or low glucose levels caused by inappropriate glucose control treatments.